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1.
“On a sequence of Hilbert spaccs of entire functions arising from the
Riemann zeta-function” Riemann 6
(canonical system) :
1. Riemann Riemann de Branges










1. $H(b)$ $I=(b_{0}, b_{1}](-\infty<b_{0}<b_{1}\leq\infty)$
$2\cross 2$ $H(b)$ $I$
$0$ 1 $I$ $0$ $(L_{1oc}^{1})$ $z\in \mathbb{C}$
$I$
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$E(z)$ Hermite-Biehler $E(z)\pm\overline{E(\overline{z})}$
$($Lemma $5 of [4],$ Lemma $2.2 of [8| )$ .
$(A(b, z), B(b, z))$ (regular ) $b\in I$
$E(b, z)=A(b, z)-iB(b, z)$ Hermite-Biehler
$A(b, z),$ $B(b, z)$
$a=\exp(b_{1}-b)$ [1, $a_{0})(a_{0}=\exp(b_{1}-b_{0}))$
$-a \frac{\partial}{\partial a}[_{B(a,z)}^{A(a,z)}]=z\{\begin{array}{l}0-110\end{array}\}H(a)[_{B(a,z)}^{A(a,z)}],$ $\lim_{aarrow a_{0}^{-}}[_{B(a,z)}^{A(a,z)}]=\{\begin{array}{l}10\end{array}\},$ $z\in \mathbb{C}(2.1)$
$(A(a, z)$ $A(b_{1}-\log a, z)$ )
3.
3. $f(x)= \sum_{i=0}^{n}c_{i}x^{n-i}$ $c_{0}\neq 0,$ $c_{i}=c_{n-i}(0\leq\forall i\leq n)$
$f(x)$ $n$ (self-reciprocal polynomial)
Kwon[7], Lakatos[10],
Chen [1], Chinen [2, 3] $f(x)$ $x^{n}-1$ ,
$x^{p}+x^{p-1}+\cdots+x+1$ ($p$ : ) “ “
$f(x)$
$L$
( Egorov [6] ).
4.





$F(z)=F(z;q)=q^{-iz}9f(q^{iz})=2 \cos(z\log q^{g})+2\sum_{j=1}^{g-1}c_{j}\cos(z\log q^{g-j})+c_{g}$






( $f(x)$ –$E\omega$ (z-) $=F(z-i\omega)$ ) $F(z)$ ,








$F(z)$ $\omega>0$ $E_{\omega}(z)$ Hermite-
Biehler $F(z)$ $\omega>0$
$E_{\omega}(z)$ de Branges
$H_{\omega}=H_{\omega}(a)$ $A_{\omega}(z)$ $B_{\omega}(z)$ de
Branges $H_{\omega}$ (de Branges
Lagarias [8, 9] [11-13] de
Branges [4, 5] )
$H_{\omega}$ $g$ $f(x)$
$H_{\omega}$
4.1. $9=1/2$ ” $n$ $n=1$
$(g=1/2)$ 1 $f(x)=x+1$
$F(z)=(q^{iz}+q^{-iz})=2\cos(z\log q)$ $A_{\omega},$ $B_{\omega}$





$-a \frac{\partial}{\partial a}\{\begin{array}{l}A_{\omega}(a,z)B_{\omega}(a,z)\end{array}\}=z\{\begin{array}{l}0-110\end{array}\}H_{\omega}(a)[_{B_{\omega}(a,z)}^{A_{\omega}(a,z)}],$ $H_{\omega}(a)=\{\begin{array}{ll}m_{\omega}(a)^{-1} 00 m_{\omega}(a)\end{array}\}$
(4.3)
$H_{\omega}(a)$ $\omega>0$ $1\leq a<q$
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4.2. $g=1$ $|c_{1}|\leq 2$ $f(x)=x^{2}+c_{1}x+1$ 2
1
$f(x)=x^{2}+c_{1}x+1$ $F(z)=2\cos(z\log q)+c_{1}$ $A_{\omega},$ $B_{\omega}$
$A_{\omega}(z)=(q^{\omega}+q^{-\omega})\cos(z\log(q/a))+c_{1},$ $B_{\omega}(z)=(q^{\omega}-q^{-\omega})\sin(z\log(q/a))$ .
$A_{\omega}(a, z)=\{\begin{array}{ll}(q^{\omega}+\Gamma^{\omega})\cos(z\log(q/a))+c_{1}\cos(z\log(q^{0}/a)) , 1\leqa<\sqrt{q},(q^{\omega}+q^{-\omega}+c_{1})\cos(z\log(q/a)) , \sqrt{q}\leq a<q,\end{array}$
$B_{\omega}(a, z)=\{$ $(q^{\omega}+q^{-\omega}-c_{1}) \frac{(q^{\omega}-q^{-\omega})\log(q/a))}{(q^{\omega}+q^{-\omega})}\sin(z(q^{\omega}-q^{-\omega})\sin(z+c_{1}\frac{(q^{\omega}-q^{-\omega})}{(q^{\omega}+q-\omega),\log(q/a))},\sin(z\log(q^{0}/a)),$ $\sqrt{q}\leq a<q1\leq a<\sqrt{q},$
$(A(a, z), B(a, z))$ $1\leq a<q$ $a$
$(A_{\omega}(1, z), B_{\omega}(1, z))=(A_{\omega}(z), B_{\omega}(z)),$ $\lim_{aarrow q}-(A_{\omega}(a, z), B_{\omega}(a, z))=F(0+i\omega)(1,0)$
$m_{\omega}(a)=\{\begin{array}{l}(q^{\omega}+q^{-\omega})1\leq a<\sqrt{q}(q^{\omega}-q^{-\omega}) ’(q^{\omega}+q^{-\omega})(q^{\omega}+q^{-\omega}+c_{1})\overline{(q^{\omega}-q^{-\omega})(q^{\omega}+q^{-\omega}-c_{1})}’ \sqrt{q}\leq a<q\end{array}$
(4.3) $m_{\omega}(a)$ $|c_{1}|\leq 2$
$H_{\omega}(a)$ $\omega>0$





$c_{1}=d_{1}+d_{2},$ $c_{2}=d_{1}d_{2}+2$ $f(x)$ $(c_{1}, c_{2})$
$F(z)=2\cos(z\log q^{2})+2c_{1}\cos(z\log q)+c_{2}$ $A_{\omega},$ $B_{\omega}$
$A_{\omega}(z)=(q^{2\omega}+q^{-2\omega})\cos(z\log q^{2})+c_{1}(q^{\omega}+q^{-\omega})cos(z\log q)+c_{2},$
$B_{(v}(z)=(q^{2\omega}-q^{-2\omega})\sin(z\log q^{2})+c_{1}(q^{\omega}-q^{-\omega})\sin(z\log q)$ .
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$\mu(x)=x+x^{-1},$ $\nu(x)=x-x^{-1}$























$(q\leq a<q\sqrt{q} B_{\omega}(a, z)$ )
$(A(a, z), B(a, z))$ $1\leq a<q^{2}$ $a$
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$\frac{4+c_{1}}{4-c_{1}}\geq 0, \frac{8-2c_{1}^{2}+4c_{2}}{8+c_{1}^{2}-4c_{2}}\geq 0, \frac{2+2c_{1}+c_{2}}{2-2c_{1}+c_{2}}\geq 0$





6 $A_{\omega}(a, z)$ ,
$B_{\omega}(a, z),$ $m_{\omega}(a)$ $1\leq a<q^{g}$ $2g$ $q^{j/2}\leq a<q^{(j+1)/2}(0\leq i\leq 2g-1)$
$a$ $g=2$
$g$ $a\approx q^{g}$
$2g$ $f(x)$ $A_{\omega}(a, z),$ $B_{\omega}(a, z)_{)}m_{\omega}(a)$
$g= \frac{1}{2},1$
$g=2$












$= \lim_{Tarrow\infty}\lim_{qarrow 1+}\log q\sum_{k=0}^{\frac{1}{1}4}q^{\frac{k}{2}}\phi(q^{k})(q^{ikz}+q^{-ikz})L_{og^{\frac{T}{q}\rfloor}}^{O}$











1/2 $g=20,50,100,200,300$ $1/m_{1/2}(a;4, g)$
$1\leq a\leq\sqrt{2}$ Fignre $1\sim 5$ $(1\leq a\leq$
) $g$ $m_{1/2}(a;4, g)$
$g$ $m_{1/2}(a;4, g)$
$\omega$ $\omega=0.01$ $m_{\omega}(a;4, g)$
$T=4$ $a$ $g$ $m_{\omega}(a;4, g)$
$T$ $a$
Riemann Riemann $m_{\omega}(a)$ $\omega>0$
$1\leq a<\infty$
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